The study was conducted to figure out the impact of exogenous Diethylstilbestrol on semen quality of Khundi 
Introduction
Estrogen is believed as a female hormone and testosterone as male hormone. The presence of both hormones has been confirmed in both sexes (Hess 2003) . Furthermore, it has been demonstrated that Testis and the brain produce estrogen (Roselli et al. 1997) , also this hormone has been found in abundance in the semen of many species (Hess 2003) . The steriodogenesis and spermatogenesis within testis are controlled by gonadotropins and various factors produced locally (Roser 2001) . The estrogens are produced within the seminiferous epithelium via the irreversible transformation of androgens by aromatase cytochrome P450 aromatase (P450arom) (Serge Carreau et al. 2011 , responsible for conversion of androgens (C19) into estrogens (C18). Also presence of 450arom has been confirmed in the primary sex organ of mouse, rat, brown bear and rooster (Nitta et al. 1993 ; Hess et al. 1995; Janulis et al. 1998 ).
In mammalian species P450arom in leydig and sertoli cells of the testis has been associated with synthesis of estrogen (van der Molen et al. 1981; Carreau et al. 1999 ). On the other hand, estrogen in the brain has vital role in imprinting male behavior (Resko et al. 2000; Beyer 1999 ).
The quality of bull semen is correlated with normal functionality testes, epididymis and genital tract.
However, many factors are accountable for variations in semen quality. Prenatal and/or adult exposure to estrogenic and non-estrogenic chemicals adversely affects the quality and quantity of human semen (Fisch and Golden 2003) .
Based on in-vitro studies a synthetic estrogenic compound the Diethylstilbestrol (DES) is believed to be more potent than estradiol and other exogenous environmental estrogens (Fisch 2000) , it is biologically reasonable that in utero exposure to estrogen can affect sperm counts in human (Fisch 2000 ) . It has been confirmed that in utero exposure of DES has been associated with abnormal sperm morphology and lower sperm production in mouse and in adult offspring of rodent species (McLachlan 1981).
In males (Rat, Rabbit etc) estrogen is extraordinarily high in semen, and as high as 250 pg ml -1 in rete testis fluids (Ganjam and Amann 1976 , Free and Jaffe 1979 Toney and Danzo, 1988 , which was higher than serum estradiol in the female (Smith et al. 1975) . Although, expression of estrogen receptors has been investigated in male reproductive tissues , Cooke, et al. 1991 , but the role of estrogen in male reproduction has not been explored yet and remain to be elucidated. Furthermore, it has been known for many years that estrogen is synthesized in males (Danzo et al. 1975) . The possible role of estrogen in male has been suggested in mouse, indicating the potential functional essentiality of estrogen receptor (ER) for fertility in both sexes (Lubahn et al. 1993) . Estrogen recetopr (ERα) mediates estrogen action in regulation of different levels of the hypothalamic-pituitary-testis axis that has associated with process of ESR2) are able to induce and mediate negative feedback at the pituitary level (Rudolf and Kadokawa 2013), and seem reasonable that estrogen might have negative effect on male fertility. To our knowledge the study on exogenous estrogen in relation with semen quality in ruminant has not been explored yet.
Kundhi buffalo are famous breed of the Sindh province and have paramount significance in the subsistence of poor people by providing meat, milk and job opportunity. Improvement in semen quality would certainly increase the productivity of the kundi buffalo. In order to determine the impact of exogenous estrogen on semen quality of Kundhi buffalo bull, the present study is designed as first and initial step to understand the fertility by unlocking the role of this important hormone in buffalo species.
Materials and Methods

Experimental Animals and Management
Study was carried out at Department of Animal Reproduction, Faculty of Animal Husbandry and Veterinary Sciences, Sindh Agriculture University Tandojam. Six adult Kundhi buffalo bulls 5-6 years of age were selected and divided into two groups i.e. group-1 i.e. experimental group and group-2 as control, additionally experimental animals were also used as internal control up to first week's ejaculation before the treatment of DES. The bulls were fed routine ration like wheat straw, alfa alfa, and mixture of cotton seed cake and wheat bran during the study period, and vaccinated against most common diseases including haemorrhagic Septicemia, black Quarter and Foot and Mouth disease as per vaccination schedule, and regularly checked for any abnormality or infection. Health history of the experimental bulls from available records maintained at the department was also reviewed. During the study period the bulls were not allowed for natural service
Treatment
Stillbestrol was purchased from open market (Star Laboratories Pvt. Ltd. Pakistan). Bulls of experimental/treatment group were given 20mg/bull of Stillbestrol intramuscularly, the treatment was repeated after three days, and the control animals were treated with same quantity of normal saline.
Semen Collection
Artificial vagina was used for collection of the semen. Collection was done in morning for 3 months (January to March) having 48 ejaculates from experimental group with frequency of four collections / Page40 week / animal. Standard procedure was adopted to maintain semen quality and was carefully brought to the laboratory of Department of Animal Reproduction, Sindh Agriculture University Tandojam for further processing.
Semen Examination
After collection of semen the following parameters of semen like color, volume, pH, motility and concentration of semen were recorded as per standard methods (Qureshi 2011 ).
Serum Level of Estrogen
The blood sample was collected two times from the experimental animals and serum was was separated through centrifugation. The blood samples were collected first time before the commencement of the experiment whereas second time it was collected on day of the estrogen treatment. Measurement of estrogen was carried out using (ELISA) method with commercially available kit. Before and after the treatment of estrogen, the blood sample from animals of both groups was taken within 12 hours post treatment of estrogen.
Statistical Analyses
Analysis of variance (ANOVA) and t test were applied for analysis of data using the software GraphPad Prism6 and Insat3. The data are presented as average and standard deviation. 
Parameters
Results
Semen Volume
In control animals the collected semen was 4.7 ml, whereas, in the treatment group the average volume was 5.39 ml, the maximum i.e. 5.50 ml semen obtained in bull-3 which followed by bull-1 (5.4 ml) and bull-2 (5.3 ml), however, the difference between the animals of the both groups was non-significant. 
Concentration of Semen
As shown in table-3, the average concentration of semen in control group and experimental group was 1.43 x10 9 and 1.27 x10 9 numbers of spermatozoa respectively, significantly higher concentration was found in animals treated as internal control animals than animal of external control and treatment group animals. The average pH in control animal was 6.7 whereas in experimental group was 6.8 (table-4). The highest pH was found in experimental group was in bull-2 (6.8) and lowest pH was found in bull-3. The difference between the control and experimental group was non-significant. 
Motility
The motility of sperms the average sperm motility was 73.0 in experimental animals and 71.0 in control animal (table-5). Although the highest motility was observed in bull-3 followed by bull-2, however, the statically the difference between the groups and among animals was non-significant. 
Color
The quantified average color observed in this study was high (1.58) in control animal than in treatment group (1.38), individually in animals of internal control the highest obtained value calculated as 2.0 and lowest was found in bull-3 treated with DES, however this this difference was non-significant. The more creamy color was found in control animals than experimental animals.
Level of Serum Estrogen
The average level of serum estrogens in all experimental groups before the treatment was 35.89 pg/ml and after treatment with DES the concentration declined to 25.23 pg/ml. Among all the animals the highest (38.41pg/ml) level was found in bull 4 (untreated external control), the difference among various animals before and after treatment was significant.
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Discussion
This is the first study that has been carried out to determine the impact of DES on semen characteristics of Kundhi buffalo bulls. The volume of semen obtained in this study is higher than previously reported in the Kundhi bulls by Brohi (1993 Page45 sex glands and other factors may also be responsible for semen quantity; in experimental animals due to negative feedback of treatment with estrogens may be a factor, diethylstilbestrol treatment in male offspring sometimes resulted in abnormal semen(reference needed). In the current study the concentration of semen was lower after the DES treatment, however, the effect of estrogen on semen volume like other species (indicate the species) was non-significant, and these results are in concord with Lambert et al. 
